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Abstract:
There has been growing interest recently in development and applications of inorganic nanomaterials to food safety issues. Inorganic nanomaterials are materials with nanoscale sizes or structures and do not contain hydrocarbons or hydrocarbon derivatives. A great potential of using nanomaterials to improve food safety have been demonstrated in recent year. Examples include nanosensors for rapid detection of chemical and biological food contaminants or adulterants, quantum dots and other nanoparticles for detection and inactivation of foodborne pathogens, incorporation of nanomaterials into packaging materials, and others. In our recent studies, we developed a variety of inorganic nanomaterials, including gold, silver, zinc oxide nanoparticles, nanostructures, and nanosubstrates that were made via either bottom-up or top-down approaches. We evaluated the feasibility of using those nanomaterials in food safety control. Examples include the use of nanosubstrates in surface enhanced Raman spectroscopy (SERS) for rapid detection, characterization, and quantification of chemical contaminants (melamine and its analogues, seafood antibiotics and drugs, pesticides), food-borne pathogens (Bacillus spores, E. coli, Salmonella, etc), and water-borne pathogens. Zinc oxide nanoparticles (ZnO NPs) possess impressive antibacterial and antifungal activities against important foodborne pathogens including E. coli O157:H7, Botrytis cinerea, and Penicillium expansum. The results indicate that inorganic nanomaterials hold a great potential for wide applications in food safety control.
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